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1. Introduction

This Phase | Evaluation/Recommendation Report (Phase | Report) has been developed blierra Solutions,
Inc. (Tierra), on behalf of Occidental Chemical Corporation, the successor to Diamond Shamrock Chemicals
Company (formerly known as Diamond Alkali Company)This Phase | Reportdocuments the evaluation of
data collected as part of Phase | of thecombined sewer overflow/stormwater outfall (CSO/SWO)
investigationimplemented under theU.S. Environmental Protection Agency (USEPA-) approved Combined
Sewer Overflow/Stormwater Outfall InvestigatioQuality Assurance Project Plan (QAPP Tierra 2013). The
QAPP was developed to guide the collection of CSOSWO, and publicly owned treatment workgPOTW)
samples from within theLower Passaic River Study Area (LPRSA. The main objective of the CSO/SWO
investigationis to characterize and quantify contaminants in both partiglate- and dissolved-phases present
in runoff discharging to the LPRSA via CSO and SWO conveyances, such that subsequent determinations
of contaminant loadings can be made using models, developed by others, for the lower Passaic River.

The unique challenge of the CSO/SWOinvestigation is the quantification of organic contaminants found in
the effluent of CSOs and SWOs, which are typically bound to particulates and, to a lesser degree, in the
dissolved-phase. Quantitation limits associated with the particate-phase of the effluent are particularly
challenging to achieve, in that quantitation limits needed to reach the program data quality objectives require
a sufficient mass of solids be collected for detection via standardJSEPA-approved laboratory analyes.

The challenges associated with collecting a sufficient mass of solids for analysis arene of the focuses of

the Phase | investigation.

Various sampling methods have been used previously in the LPRSA to collect the necessary solids mass for
analysis, with varying results. As such, a twephased approach for the CSO/SWOQinvestigation was
developed in coordination withthe USEPA. This two-phased approach incorporates, as Phase |, an initial
side-by-side sampling program for evaluating three sampling appraches to inform the selection of the most
appropriate sampling approach to quantify contaminants in the solidparticulate), dissolved, and whole
water-phases: low-solids mass (LSM), high-solids mass (HSM), and whole water. Phase Il of the program

will consist of collecting CSO, SWO, and POTW samples at target locations using the sampling and
analytical techniquds) selected after evaluation of Phase | results (the subject of thi®Phase | Report).

The LSM approach is a modification of the methods deschbied in the USEPA Combined Sewer
Overflow/Stormwater OverflowSampling and Analytical Plan, Revision No. 2.0, August 2008CSO/SWO
S&AP; USEPA 2008). The CSO/SWO S&AP was, in turn, based on methods that were implemented in the
1998 to 2004 Contaminant Assesment and Reduction Program (Great Lakes Environmental Cente2008)
and the 2008 USEPA CSO/SWO solidphase sampling conducted by Malcolm Pirnie, Inc(2008). The LSM
approach requires modifications to standardized analytical methods for solids sample analgs becausea
relatively smallmass of particulatesis acquired during the sample collection procedure. The HSM approach
was proposed in the LPRSARemedial Investigation— Combined Sewer Overflow Investigation, Volume 1,

1-1
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Work Plan/Field Sampling PlanRevision No. 1 (Tierra 2002). The HSM approachcalls for the collection of a
greater mass of particulatesthan the LSM method, and similar to the mass specified in standardized
analytical methods The whole water approachis similar to the LSM approach except that the particulate
and dissolved-phases are not separated prior to analysis.

1.1 Organization of Report

The remainder of thisPhase | Report is organized as foliows:

L Section 2— Summary of Field Activities: Summarizes the threesample collection methods and
associated sample collection activities completed.

L Section 3— Summary of Evaluation Process:Summarizes the process used to evaluate the
implementability and effectivenessof the three sample collection methods.

L Section 4— Implementation Evaluation:Summarizes the evaluation of theimplementability of the three
sample collection methods.

L Section 5- Analytical Data Evaluation Summarizes the evaluation of the analytical data obtained for
the three sample coliection methods.

i Section 6— Conclusions’Recommendations: Summarizes the conclusions of thedata evaluation
process and provides the recommended path forward.

L Section 7— References: Provides a summary of the references used in thifhase | Report.
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2. Summary of Field Activities

Phase | sampling consised of collecting and analyzing samplesusing three sample collection methods
(LSM, HSM, and whole water)during two precipitation events at the selected CSO (Clay Streah Newark,
New Jersey). The field sample collection activities were implemented in accordance with the FielStandard
Operating Procedures SOPs) contained in the QAPP (Tierra 2013)lt should be noted that the QAPP
originally specified collection ofsamples from two different CSO locationsClay Street CSO in Newark, New
Jersey and lvy Street CSO in Kearny, New Jersey. However, due to access limitations the lvy Street CSO
imposed by the City of Kearny and to meet the Phase | implementation schedulghe USEPA and Tierra
decided to collect an additional sampleat the Clay Street CSO (for a total of two) in lieu of sampling at the
Ivy Street CSOduring Phase |.Modifications were made to the QAPP (Tierra 2013) to address this change.

2.1 Sample Collection System

A sample collection system was designed to collect all three sample types (LSM, HSM, and whole water)
simultaneouslyfrom the same effluent stream and over the same period of time by controlling the flow rate
of effluent enteringdifferent sample collection tanks and the continuous flow centrifuge (CFC)The sample
collection systemutilized an enclosed trailer as a secure platform for mounting/housing the sampling
equipment and controls. Sampling equipment includeda bulk sample collectiontank, peristaltic pumps (one
large-diameter peristaltic pump and three smalliameter peristaltic pumps)CFC, and associated tubing and
fittings. A stand-alone tow-behind generator was stagednear the sample collection trailer during sample
collection. Figures 21, 2-2, and 2-3 present the schematic of the sample collection equipment setup. SOP
No. 2 — Pre-Mobilization and SOP No. 3— Mobilization, Bulk Sample Collection, and Transportation (Tierra
2013) provide additional details regarding the sample collectimystem.

During each sampling event, aweighted rod/tubing assembly(Figure 2-4) was deployed into themanhole of
the diversion chamber at the Clay Street CSClor bulk sample collection.Large-diameter intake tubing (i.e.,
1.125-inch outside diameter forlarge-diameter highflow peristaltic pump was secured to the weighted
rod/tubing assembly and connected to darge-diameter high-flow peristaltic pumpin the trailer topump bulk
sample for collection. Three sample ports were installed along the largdiameter intake tubing, two before,
and one after the CFC. Smaldiameter sample tubing and smaHldiameter peristaltic pumps were connected
to the sample ports to pump bulk sample from the largeliameter intake tubing line intotwo bulk sample
collection tanks (whole water/LSM and HSM dissolvedbulk sample collection tankg. From an initial single
sample flow stream, flowwas continuously divertedto the Teflon®-lined (double-lined) whole water/LSMbulk
sample collection tank(via the second sample portto generate the LSM and whole water samples) andhe
CFC (to generate solidsin the centrifugefor HSM particulate analysis and CFC effluent forHSM dissolved
analysis). A portion of the CFC effluent that passed through the CFC was diverted via the third sampfgort
to the Teflon®-lined (double-lined) HSM dissolved bulk sample collection tank to generate HSM dissolved
samples. The flow rate to each bulk sample collection tank was controlled so that the whole water/LShilk
sample collection tank filled in approxinately the same time as the HSM dissolvedulk sample coliection
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tank. The excess effluent that passed through the CFC was returned to the same manhole via large
diameter tubing downstream of the CFC and HSM dissolvedulk sample collection tank.

The effluent entered the CFC from the bottom through a stationary feed nozzland is directed towards the
CFC bowl. A variable frequency drive mounted on the trailer was used to operate and control the speed of
the CFC. Solids in the bulk efluenwere forced to the bow! wall by centrifugal force. The interior of the CFC
bowl was lined with a Teflo® liner to capture the separated solids. The clarified liquid was continuously
discharged through the top of the centrifuge.

Following colkction of effluent into thebulk sample collection tanks,aqueous (LSM bulk, HSM dissoived,
and whole water)samples were collected usingsmali-diameter peristaltic pumps and dedicated Tefldh
tubing from the bulk sample collection tanksThe LSM bulk samples were further processedri analytical
laboratories, via filtrationto generate LSM particulate and LSM dissolved samples for analysiddSM
particulate samples werecollected from the solids retained in the CFGowl and liner for laboratory analysis.
SOP No. 4 - Sample Processingand Collection (Tierra 2013) provides additional details osample
processing.

Upon receipt of LSM bulk samples by the laboratory, the equipment and procedures described in SOP No.
L-24 — LSM Bulk Sample Filtration(Tierra 2013)were utilized to filter the LSM bulk sample, thereby
generating LSM particulate and LSM dissolved samples for analysis. Podftltration of the LSM bulk sample,
particulate material captured on the filter media was put forward for analysis as the LSM particulate sample,
while the fitrate was analyzed as the corresponding LSM dissolved sample. Two approaches were included
in SOP No. L-24 — LSM Bulk Sample Fiitration to filter the LSM bulk samples. The primary approach
involved the use of pressurized filtration and a flat glass fibefilter(s). The secondary approach utilized a
system by which bulk sample is pumped through a wound glass fiber filter cartridge and a flat glass fiber
filter in series. The secondary approach was included for use as a contingency when/if excessive clogging
was observed during implementation of the primary approach due to sample particulate mass
characteristics, such as hightotal suspended solids TSS) content or large individual particulate size.

During bulk sample collectionat the manhole, TSS/total dissolved solids (TDS) grab samples were collected
every 30 minutes via the first sample withdrawal port installed along the largdiameter intake tubing prior to
the CFC and whole water/LSM bulk sample collection tank. Additionally during sample collectiongkected
physiochemical water quality parametergconductivity, turbidity, and temperature) were measured (logged
continuously and manually recorded every 30 minutes using a water quality metgnyvater depthwas
measured at the sample collection manholeand flow datawere recorded. An in-line flow meter, located
downstream of the CFC, was used to monitor and record flow rate approximately every 30 minutes.

Grab metals samples (including mercury and methyl mercury) were collected in accordance with SOPNo. 5
— Metals Sampling via Method 1669 Sampling Ambient Water for Trace Metals at EPA Water Quality
Criteria Levels(USEPA 1996) (Tierra 2013) This methodology has been developed based on USEPA
Method 1669: Sampling Ambient Water for Trace Metals at EPAVater Quality Criteria Levels (USEPA
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1996). Grab (total and dissolved) samples fokrace metals analysis, includingmercury and methyl mercury,
and a TSS sample werecollecteddirectly from the manhole into laboratorgupplied containersusing a
separate peristaltic pump andlaboratory-supplied Teflon® tubing. This sampling method was employed so
that metals samples could becollected using “clean hands” (CH) and “dirty hands” (DH) sampling methods
that minimize potential sample contaminatiorfrom trace mefls during sample collection. Sampling activities
were conducted with careto minimize exposure of the sample to atmospheric, human, and other sources of
potential metalscontamination Dissolved metals sampleswere collectedfirst by field-filtering (via an inine
filter) the effluentfoliowed by coliection of samples for total metals analysis

2.2 Mobilization forSample Collection

During Phase |, Tierra conducted weather monitoring on a daily basis using multiple sources$o evaluate
timing of mobilization for sample collection. For a precipitation event to trigger mobilization for samgl
collection, the event must haveanticipated to produce at least 0.2 inch of rain with an average intensity of at
least 0.03 inch per hour with no more than 4 consecutive grhours during the event.Foliowing a decision to
mobilize for sample collection, staff mobilized the sample collection system to the sampling location. Tierra
coordinated/communicated with Passaic Valley Sewerage Commission PVSC) to determine timing ofthe
regulator gate valve closing at theClay Street CSOand appropriate time for initiatingsample collection.
Sample collection was only initiated after PVSC confirmed that theegulator gate valvewas closed atthe
Clay Street CSO and thatan overflow wasoccurring. In addition, asidewalk occupancy permit was obtained
in advance from the City of Newark to stage the sample collection system along the sidewalk ale Clay
Street CSO; the Newark Police Department were also contacted to provide traffic contrd Following bulk
sample collection, the sample collection systenwas transportedback to the processing facility at 80 Lister
Avenue in Newark, New Jersey.Samples were shipped to analyticallaboratories the day after bulk sample
collection in accordancewith the procedures outlined in the QAPRTierra 2013}

2.3 Sample Collection— Clay Street Combined Sewer Overflow

Phase | sampling was completedat the Clay Street CSObetween June 2013 and April 2014 It was critical
that sufficient sample mass and/or volume be obtained to accomplish the primary objective of this phasthe
evaluation and selection of the most appropriate sampling method for each analytical group. For thisason,
an analytical hierarchy wasestablished for sample collection For a given sampling event if sufficient

volume was obtained to complete sampling via the three methods for the analytical groups and matrices,
then samples were generated in the sequence descried in the analytical hiearchy detailed in the QAPP
(Tierra 2013)(with the exception of samples for volatile organic compoundVOC] analysis, whichwere
collected first).In addition to the sample mass/volume requied for primary sample analysis (including quality
assurance/qualty control [QA/QC] samples)contingency sample mass/volume was collected and shipped to
the laboratories to mitigate any potential issues related to sample breakage/loss during sample shipment
and analysis. Multiple attempts were needed during each samplipevent atthe Clay Street CSO to collect
all samples (primary and contingency) for the target analytical groups using the three samplirgpproaches.

FOIA_001406_0081600



Title: Phase | Evaluation/Recommendation Report
Revision Number: 42
Revision Data: April- June 2016

Table 2-1 summarizes the number and type of samples coliected and analyzed during each sampling
event/attempt as part of the Phase | sampling program

Event and Sample
Attempt Identification

Table 21

Summary of Samples Collected and Analyzed
Collection Method and Analytical Parameters

LSM

Whole Water

Event #1, s June 10, | PCDDs/PCDFs, PCDDs/PCDFs, PCB | PCDDs/PCDFs,
Attempt #1° EE}&ES?&:AMA 2013 PCB congeners congeners PCB congeners,
B metals, mercury,
and methyl mercury
Event #1, July 1, All?, excluding All?, excluding Alle, excluding
Attempt#2 | PRICSOCLY™01B 1 57, PCDDs/PCDFs, PCDDs/PCDFs, PCB | PCDDs/PCDFs,
PR1*-DUP-01B PCB congeners, congeners, TOC, grain | PCB congeners,
POC, grain size, size, VOCs, cyanide, DOC, POC, metals,
metals, mercury TEPH, metals, mercury | mercury and methyl
and methyl mercury | and methyl mercury mercury
Event#1, | oo csocLy*<o1c | April30, | PCDDs/PCDFs, PCDDs/PCDFs, PCB | PCDDs/PCDFs,
Attempt #3 2014 PCB congeners, congeners, chlorinated | PCB congeners,
PR1*-DUP-01C chiorinated herbicides chlorinated
herbicides herbicides
PR1**-DUP-02A
Event #2, ok, December | Al excluding All?, excluding VOCs, | Alf, excluding
Attempt #2 | PR1CSOCLY™028 7,2013 VOCs, grain size, | TOC, grain size, VOCs, DOC, POC
PR1*-DUP-02B POC, metals, cyanide, TEPH, metals,
mercury and methyl | mercury and methyl
mercury mercury
Notes:

a. Aliincludes the following analyses: polychlorinated dibenzg-dioxins/polychlorinated dibenzofurans (PCDDs/PCDFs),
polychlorinated biphenyl (PCB) congeners, Aroclor PCBs, organochlorine pesticides, semivolatile organic compounds (SVOCs),
SVOC selective ion monitoring (SIM), chlorinated herbicides, metals, mercury, methyl mercury, cyaté, VOCs, total extractable
petroleum hydrocarbons (TEPH), TSS, TDS, total organic carbon (TOC), particulate organic carbon (POC), dissolved organic
carbon (DOC) and grain size.

b. Grab total and dissolved metals (including mercury and methyinercury) samples were collected on June 10, 2013 (Even#1,
Attempt#1) and December 7, 2013 (Even##2, Attempt #2).

¢. During Event #1, Attempt #1, two types of solid material fine” and “nonfine paper like material”) were recovered in the centrifuge
bowl. To be consistent with sediment homogenization implemented in subsequent events/attempts (i.e., “fines” and “ndmes” were
combined and homogenized), PCDDs/PCDFs and PCB congner samples were collected during Event #1, Attempt #3 (which
occurred after both Event #2 attempts) to replace the Event #1, Attempt #1 PCDDs/PCDFs and PCB congener results. In additipn
chlorinated herbicides were collected during Event #1, Attempt #3o obtain an additional set of herbicide data due tca laboratory
error identified during the herbicide analysis of the HSM particulate sample. Laboratory results indicated that a laboratorgntrol

sample associated with the herbicide data had failedduring Event #2, Attempt #2.

¥ Crab TSS/TDS samples were collected every 30 minutegluring each sampling event/attempt in addition to the BS/TDS samples

collected as part of HSM. LSM. and whole watersampling methods

** = Two-character code to indicatesample matrix (e.g., “HP” for HSM particulate)
- = sample not coliected/analyzed.

The PCDDs/PCDFs, PCB congeners, and organochiorine pesticides were analyzed bYista Analyticalin El
Dorado Hills, California.Brooks Rand laboratory in Seattle, Washingta analyzed the total and dissolved

metals (including mercury and methyl mercury) samplesThe remainder of the analyses wasperformed by
TestAmerica in Burlington, Vermont.

24
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2.4 Decontamination/Cleaning

Applicable decontamination procedures were followed throghout the Phase | sample collection prograrrin
accordance with SOP No. 6: Decontaminatiorincluded in the QAPP (Tierra 2013)Between sampling
events, afull decontamination of the samplecollection system was performedin accordance withSection
2.2.2 of SOP No. 6: Decontamination, includedn the QAPP (Tierra 2013). Field sampling equipment
designated foranalyses other thantrace metals (i.e., CFC bowl, CFC bowl! Teflo® liner, CFC components,
stainless steel fittings, and stainless steel tools used for BM particulate sample collection) was
decontaminated prior to the first sampling attempt for each event. Bdicated sampling equipment(i.e., CFC
bowl Teflor® liner, TeflorP tank liners, and small- and large-diameter Teflor® sample tubing) were replaced
with new dedicated sampling equipmentbetween events.

Between sampling attempts(e.g., between Attemps #1 and #2 of Event #1) non-dedicated sampling
equipment used for HSM particulate sample collection (e.g., CFC bowl, CFC twl Teflor® liner, CFC
components, stainless steel bowls and spoonsyas fully decontaminatedin accordance with Section 2.2.3
of SOP No. 6, includedin the QAPP (Tierra 2013). Note that permanently attachedstainless steel fittings
associated with the sanpling system prior to entry into the CFC bowl were not fully decontaminated
however, a “gross cleaning”procedure was followed as per SOP No. 6 byirculating deionized water
through the system.Dedicated sampling equipment (Teflon® tank liners andeflon® tubing)were not
replaced between sampling attempts(unless damaged)as per SOP No. 6

FOIA_001406_0081602
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Phase | datawas evaluated, on an analytical groupbasis, for each sampling approachusing the following

criteria as defined in the QAPP (Tierra 2013}

L Implementability of field sampling and sample processing activities

L Ability to generate sample mass/volume to accommodate the full targednalytical groups

L Ability of laboratories to generate usable data

L Ability to generate greater frequency of detection for analytes that areonstituents of potential concern
(COPCs) and/or corstituents of potential ecological concern (COPECSs) listed in thd.ower Eight Miles of

the Lower Passaic RiverFeasibility StudyReport (The Louis Berger Group 2014)

L Ability to generate greater frequency of detection for analytes within a given analytical group

Analytical groups included in the evaluation werelimited to those wheresamples were collected using two or
more of the samgding methods (HSM,LSM, and/or whole water) therefore, the Phase | evaluation process

included comparison of the analytical grougs as defined in Table 31 below.

Analytical Group

Table 3-1
Analytical Groups Included in Phase | Evaluation Process

Sampling Methods Implemented
Whole Water

Analytical Group
Included in Phase |

LSM Evaluation Process?

PCDDs/PCDFs X X X Yes
PCB Congeners X X X Yes
Aroclor PCBs X X X Yes
Organochiorine Pesticides X X X Yes
SVOCs X X X Yes
SVOC SIM X X X Yes
Chilorinated Herbicides X X X Yes
Cyanide X - X Yes
VOCs X - X Yes
TEPH X - X Yes
TSS X X X No
TDS X X X No
TOC X - X No
POC - X - No
DOC X X - No
Grain Size - - X No
Metals - - X No
Mercury - - X No
Methyl mercury - - X No
Notes:

X = analytical sampling method was performed
- = analytical sampling method was not performed

3-1
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The Phase levaluation pracess was carried out according to the approach specified in Worksheet #17 of
the QAPP (Tierra 2013). The evaluation process consisted of tie following four sequential steps:

L Step 1-Implementability:implementability wasdefined as successful collection and processing of
samples for laboratory analysismeeting minimum requirements as listed in Worksheets #19 through
#19-4 of the QAPP.

L Step 2- Data Quality: Data quality wasdetermined based upon the outcone of the data validation task
(outlined in Worksheet #36 andincluded as Appendix C ofthe QAPP). Data flagged “R”were rejected
based upon the projectdefined validation procedures ard were not considered to be usable. Datasets
for a particularanalytical groupcontaining a minimum of 90% usable datawere further evaluated.

L Step 3- Frequency of Detections of COPCs/COPECsIf, for a given analytical group, one sample
collection method produced greater than 10%more positive results (detections) thanall other
methodsansthermethod for analytes identified as COPCs, then that sample collection method was
identified as the prderred sample collection method for that particular analytical group.

L Step 4- Frequency of Detections of All Analytesif, for a given analytical group, one sample collection
method produced greater than 10%more positive results (detections) thanansthermethodall other
methods, then that sample collection method was identified as the preferred sample collection method

for that particular analytical group. Note Step 4 of the evaluation process was completed only in cases
where a preferred sample collection method could not be determined based on Step 3.

If for a givenanalytical group no sample collection method produced greater than 10%nore positive resulis
(detections)than all other methodsanether, then the preferred sample collection method for thatanalytical
group was identified as inconclusive.

The evaluation process is represented below.

FOIA_001406_0081604
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Figure 3-1: Phase | EvaluationProcess Flow Chart

Sample collection method No
implemented #  Not retained for

successfully? further evaluation

Yes

No

Dataset contains 2909
ataset contains % Not retained for

usable data? .
further evaluation

Yes
One sample collection One sample collection
method produced=>10% No | method produced>210% No Preferred sample
more positive results %1 more positive results than collection method
(detections)than all other all othermrether inconclusive
methods anethersmethod. methods?
for analytes identified as
(,UP(,S/(,()PI:éLSr‘ Yes
L Yes
Preferred sample Preferred sample
collection method collection method
Notes:
1. Steps 1 and 2 were carried out individually for each analytical group, for each sampling method, and for each sampling eveahd
attempt.

2. If for a given analytical group, no sample collection method produced greater than 10% more positive resuits (detections) thall
other methods another then the preferred sample colliection method for that analytical group was identified amconclusive.

Section 4 describes the results of the evaluation process with respect to implementability (Step 1Jhe
results of the evaluation processwith respect to analytical data evaluation (Steps 2 to 43re described in
Section 5. Results are doaumented on thecomparison charts outlined in Worksheet #11 of theQAPP
(Tierra 2013)(included as AppendicesA to J) and referenced in the applicable sections(s) of thi¥hase |
Report.
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4. ImplementationEvaluation

As discussed in Section3, the first step in theevaluation process isan assessment ofimplementability.
Implementability is defined asthe degree to whicheach sample collection method was successfulin
collecting the required samples for laboratory anagisis and meeting the minimum analytical SOP
requirements as defined in the QAPP (Worksheets #191 through 194, Tierra 2013). For any given
sampling attempt if a sample collection methodwas not successful in collecting samples for laboratory
analyses, it would not be considered for further evaluation and was not included in theomparison of
sample collection methodsfor that analytical group(s).

The following sections discussimplementation challenges @mmon to all sample collection methodsfor
consideration during the ultimate selection of sample collection method(s A comparison of the sampling
approaches with respect to implementation challenges encountered and ability to successfully generate
target mass/volume for laboratory analysids presented below.

4.1 Implementation Requirements and Challenges

Mobilization requirements were common for all sample typesSpecific mobilization requirements and
challenges addressed during the sample collection activities included the following:

L Site access and sidewalk closure and occupancy grmit
L Coordination with Newark Police

L Weathermonitoring

L Coordination withPVSC

L Storm duration.

A sidewalk closure and occupancy permit was obtained from the City of Newark tcaccess and stage the
sample collection system atthe Clay Street CSO.Such permit would be required for any sampling approach
utilized in Phase I1.The permit application was initially prepared and approved prior to the first sample
collection event and renewed every 30 days during the Phase | samplingrogram. Therefore, the permit

was in place at all times during the potential sample collection period. Typically, the City of Newark does not
issue permit renewals and requires submitting a new permit application. However, because the sample
collection task is rainfall dependent, the City of Newark agreed to issue permit renewals every 30 days.
Sampling location within different townships may be subject tdifferent requirements.

Tierra coordinated with the City of Newark police during sample collectiorotprovide traffic/site safety control

in accordance with New Jersey Department of Transportation regulationsThe Clay Street CSO sampling
location is located at the intersection of Clay Street and McCarter Highway in Newark, New Jersey. Due to
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heavy trafic and the need to occupy the sidewalk, police support was required to provide traffic control.
Additionally, site safety was needed to facilitate collection of bulk samples during nights and weekends.

Weather monitoring was performed during Phase | sampleollection todetermine an appropriate timeto
initiate mobilization for sample collection. The QAPP (Tierra 203) states the following criterionfor
mobilization: “For a precipitation event to trigger mobilization for sample collection, the event must be
anticipated to produce at least 0.2 inch of rain with an average intensity of at least 0.05 inch per hour with no
more than 4 consecutive dry hours during the event.Based on the target storm duration of four to six hours
for sample collection, the lengh of the rainfall period expected to meet the mobilization criteria was also
considered. A four to six hour sample collection period was targeted as this was the length of time
anticipated to be needed to collect enough solids within the CFC to obtain adbmples based on the limited
existing TSS data for CSO effluentTierra screened various weather forecast providers to select a
precipitation forecast provider to predict storm events {o prepare and quickly respond to potential storm
events for sample colection. Given the capabilities of the weather services evaluated, The Weather Channel
and Weather Underground were used for general, longerm (7- to 10-day) weather monitoring, while the
National Oceanic and Atmospheric Administration’s National Weather &vice (NOAA’s NWS) was used for
more precise monitoring(6- and 3-day forecasts)io evaluate the potential precipitation on an hourly basis.
The NOAA’'s NWS station located at the Newark Liberty International Airport, New Jersey was identified as
the locafion closest to the CSO location for the Phase | CSO/SWO sampling program. During periods of
anticipated sample collection, monitoring of the forecast weather from the three providers was reviewed on a
daily basis. Tierra monitored the forecast daily and wather there were events within 10, 7, 6, or 3 days with
the potential to trigger mobilization for sample collection. Tierra then notified other members of the project
team if an event was identified to trigger mobilization.

Following the initiation of Phase | sample collection, based oa comparison of actual (hourly precipitation
data in inches available through NOAA’s NWS) and predicted precipitation data and overflows recorded at
the Clay Street CSO for various storm everg, the mobilization criterion was modified froman average
rainfall intensity of at least 0.05 inch per hour {0 an average intensity of at least 0.03 inch per hodtwas
identified that several overflow events were missed due to the 0.05ch per hour awerage rainfall intensity
mobilization criterion and that an average intensity of 0.03 inch per hour resulted isufficientoverflow
conditions at the Clay Street CSO Therefore, the mobilization criterion was changed to 0.03 inch per hour
for rainfall inensity. The mobilization criterion for total rainfall remained the same (0.2 inch of rain).

Although the modification to the mobilization criteria resulted in mitigating missed overflows, sample
collection could not be completed duringsix mobilization events due to other factors including the foliowing:

L No rainfall or less than anticipated rainfall, contrary to forecastd conditions

L No overflow occurrence during rain events thatmet the mobilization criteria
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L Overflow lasted for less than the targetluration of 4 to 6 hours resulting in no sample collection

L Water level in the diversion chamber manhole was low (approximately1 feet from the bottonrimiting
the ability ofthe intake tubing to pump effluent and remain oot off the bottom as requiredby the
QAPRP (Tierra 2013)

L An operational issue with the CFC.

During anticipated storm events, Tierra coordinated with PVSC regarding the timing of regulator gate valve
openings at the sampling location. During a storm event, as soon as theegulator gate valve was openedat
the Clay Street CSO, PVSC contacted Tierra to notify them of the gatepening and overflow conditions at
the Clay Street CSO. Sample collection was initiated following PVSC confirmation regarding gatgpening.
Following the storm event PVSC contacted Tierra with notification that the regulatogate valve was closed
at the Clay Street CSQ indicating the end of overflow conditions. PVSC had informed Tierra that overflows
can occur withoutthe regulator gate being opened During one mobilization event on October 7, 2013 the
sampling crew observed overflow at the Clay Street CSO locatiomand bulk sample collection was initiated
although Tierra did not receive notification that the regator gate valve had been opened(and, therefore,
presumably was not).

4.2 Evaluation of Sampling Methods

The following subsections discuss the challenges associated with eachof the sampling methods (HSM,
LSM, whole water, and grab metals) and the measures taken {0 addresssuch challenges. The systematic
evaluation of these methods is governed by thémplementability of the sampling methods andhe ability to
generate target sample mass/volume tcaccommodate the fullsuite oftarget analytes.

4.21 High-Solids Mass

4.2.1.1 High-Solids Mass Particulate

As describedin Section 2, HSM particulate samples were generated from the solids retained in the CFC
bowl, and the samples wereprocessed and shipped to analytical laboratories the day after bulk sample

collection.

Implementation Challenges and Logistics

Minor challengeswere encountered during sample collection and modifications were implemented to
address these challenges.
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The CFC setup ismore labor intensiveas compared to the other sample collection methods (whole water
and LSM). The CFC sampling equipment has moving parts and thus thepotential for breakdown. To
address the labor requirements and the complexity of operating the system, prior o the start of Phase |
sample collection, an adequate number of personnel were trained to setup and operate the centrifugaad
were required to be familiar with theSOPs and manufacturers’ specifications of the multiple systems in the
sample collection trailer. As part of the CSO/SWO investigation, a field demonstration and testing of the
sample collection system was conductedon August 24, 2012 at the IvyStreet CSO outfall located in Kearny,
New Jersey.

During all sampling attemptsat the Clay Street CSO,two material types {fines” and “non-fine paperlike
material’) were encountered in the CFC bowlduring HSM particulate sanple coliection The challenge was
to create a homogeneousparticulate sample for laboratory analyss. A modification to the SOPwas
implemented and a stainless steel blender was used to process and blend the fiseand non-fines material
to create ahomogenous particulatesample for laboratory analysis. SOPNo. 4 — Sample Processing and
Collection (Tierra 2013) provides additional details on the blending proces3 he HSM particulate placed into
sample containers by the field team during the first attept of the first event consisted of only the fines
portion of the HSM particulate material. Because this sample was not homogenizedwith the nonfines
portion of the particulate, as was the case during all subsequent sampling attempts and events, data from
this first sampling attempt was not considered useable for purposesf the Phase | evaluation and were not
considered furtherand are not included in thHs Phase | Report. PCDDs/PCDFs and PCB congener sample
results for Event #1, Attempt #1 are included irAppendix A and B, respectively.

During pre-Phase | blank collection and decontamination activities, it was observed that small particulates
remained in the CFC following prescribed decontamination procedures and caused potential issues with
CFC operation. It was decided to add a decontamination step to power wash the CFC bowl to remove the
residual particulates. The powerwashing step adds more time to the decontamination process, but avoids
potential operational issues with the CFC.

A significantly fewernumber of sample containers were required to ship the HSM particulate samples
(primary and contingency) compared to the LSMand whole watersample collection methodsand, therefore,
resulted in lower actual bottle breakage during shipping and required lessime for sample packagingand
shipment.

Ability to Generate Target Sample Mass/Volume

The HSM sample collection methodgenerated sufficient solids mass required fothe targeted sample
analyses. Aminimum of two samplingattempts was needed togenerate the targeted solids mass (2,400
grams; including QA/QC samples and primary and contingency samples) during each sampling event.
During a single sampling attempt (6hour sample coliection), sufficient solids mass (approximately 1,550

44
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grams) was generated tocollect primary samples(including QA/QC)to accommodate the full targeéd
analytical groups (1,130 grams). An additional sampling attempt was needed to accommodate contingency
sample mass for laboratory analysis. Note that this observation is based on @nsampling location (Clay
Street CSO) and solids mass retained in the CFC will vary at different CSO locationssat is dependent on
the influent TSS.

Contingency Mass/Volume

No contingency samples were used in the HSM particulate sample coliection method (see Appendix C).
4.2.1.2 High-Solids Mass Dissolved

As describedin Section 2 the HSM dissolved samples were generatedy subsampling from the HSM
dissolved bulk sample collection tank using a smaltliameter peristaltic pump and dedicated Teflofi tubing,

and the samples were processed and shipped to analytical laboratories the day after bulk sample coliection

Implementation Challenges and Logistics

The challenges identified abovdor HSM particulate samplingwith regards to operation and decontamination
of the CFCapply to the HSM dissolved sampling

A secondary tankwas needed around theHSM bulk sample coliection tankto facilitate the placement ofice
which was usedto immediately begin to chil] and to then maintain, the cool temperature of the HSM
dissolved bulk sample.

Due to the high sample volume required for each analytical groudarger (than typically used for standard
aqueous analytical methods) sample containers wergequired to ship HSM dissolvedsamples compared to
the HSM particulate sampling method and, therefore, resulted in bottle breakage during shipping and
required more time for sample pre@essing and shipment . Howeverapproximately the same number of
sample containerswere needed to colect the HSM dissolved samplesas the LSM bulk and whole water
samples. Additional sample packaging steps (e.g., bubble wrap, preut foam inserts) were undertaken to
mitigate bottle breakage during sample shipment.

Ability to Generate Target Sample Mass/Veume

One successful six-hour sampling attempt/eventwas neededto generate the target sample volume
(approximately 230 liters;including QA/QC samples and primary and contingency samples to
accommodate the full targetanalytical groups. However, as noted in Section 2, only a portion of the effluent
stream from the CFC was diverted to the HSM bulk sample coliection tanklhe rate at which theeffluent
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was pumped from theCFC effluent streaminto the HSM bulk sample collection tanikcould potentiallybe
modified tocollect the required volumefor HSM dissolved samples withina shorter time period

Contingency Mass/Volume

HSM dissolved contingency volumes utilized are described below and are outlined in Appendix C.

L Event #1, Attempt #1 HSM dissolved. Two contingency bottles were utilized for PCB congener
analyses due to breakage of primary sample containers observed upon laboratory receipt.

4.2.2 Low-Solids Mass

4.2.2.1 Low-Solids Mass Bulk Sample Collection

Similar to HSMdissolved samples, LSM bulk samples were gaenerated for laboratory analyses by
subsampling from the whole water/LSM bulk sample collection tank using a smatliameter peristaltic pump
and dedicated Teflor® tubing, and the samples were processed and shipped to analytical laboratories the
day after buk sample collection The laboratory completedfiliration of the LSM bulk sample to generateSM

particulate and LSM dissolved samples

Implementation Challenges and Logistics

The challenges identified above for HSMiissolved sampling(i.e., need for asecondary tank andlarge
sample volumes/containers apply to the LSM bulk sampling

LSM bulk sample collection is similar to HSM dissolved sample colle@n, except the LSM bulk sampleis
collected prior to the CFC As such, LSM bulk sample collection setip is generally less labor intensive
compared to the HSMsample collection method

As discussedin Section 2, the LSMwhole water bulk sample collection tankwas double-lined with a Teflon®
liner. During sample processing activities on December 9, 2013, dear/rip was observedat the bottom ofthe
inside Teflor® liner of the doublelined LSM bulk/whole water bulk sample collection tanlafter mixing and
subsampling activities began Water was collected from within the inner liner of the doublined tank, and
excess water remained in the tank at the end of sampling. It was not necessary to collect water from
between the two Teflon® liners.The potential for liner tear/rip was identiid during design of the sample
collection system and the bulk sample collection tanks were doubldined with Teflor® liners to avoid
potential for bulk effluent to leak from the TefloB liner and contact the tank.As such, no negative impacts to
the sample were identified due to the identified tear/rip.
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Ability to Generate Target Sample Mass/Volume

One successful6-hour sampling attempt/event was needed to generate the target sample volume
(approximately 450 liters, including QA/QC samples and primary and contingency samples to

accommodate the full targetanalytical groups. However, as noted in Section 2, only a portion of the effluent
stream from the manhole was diverted to the LSM bulk sample collection tank. The rate at which the effluent
was pumped from the effluent stream into the LSM bulk sample collection tank could potentially be modified
to collect the required volume for LSM bulk samples within a shorter time period.

4.2.2.2 Low-Solids Mass Bulk Laboratory Filtration
As described in Section 2, LSM btk samples were generated by filtration at the laboratory.

Implementation Challenges and Logistics

The laboratory successfully filteredall of the LSM bulk samples using the primary pproach. Although
filtration of LSMbulk samples was relatively timeconsuming (as described below), the use of thesecondary
approach was notnecessary.

The LSM bulk sample separation procedure is labor intensive due to the preparatory decontamination and
setup requirements of the multicomponent equipment. TheLSM bulk sample separation equipment {or
both the primary and secondary pproach), comprise multiple componentsincluding various tubing and
filter media housing. These component parts require rigorous decontaminatigrand associated blank
collection, between usesin separating LSM bulk material obtained from differensampling events
Additionally, the filter media used to searate the LSM bulk samples ispre-cleaned in lots prior to use to
verify that filters are not contributing any contamination to the LSM samps during bulk sample filtration. A
representative filter from the ot is selected and submitted for laboratory analysis. Results of the analyses are
used to certify that the filter media arecontaminantfree or to establish background contaminant
concentrations in the filter media as applicable Pre-cleaned filter media must be recertified to re-establish
contaminant background concentration if not used to separate samples over a period greater thd&months
from the initial evaluation.

The LSM bulk samge separation procedureis time consuming as it requires the filiration ofarge volumes of

LSM bulk sample to meet the analytical sensitivity requirements established in the QAPP (Tierra 2013).
Table 4-1 below identifies the volume requirements for each aalytical group.
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Table 4-1
LSM Bulk Liquid Volume Requirementsby Analytical Group

Minimum Sample Actual Sample
Volume Required Volume Collectedper
Analytical Group (liters) Event (liters)

PCDD/PCDFs 40 40
PCB Congeners 20 20
Organochlorine Pesticides 10 10
SVOCs 10 10
SVOC SIM 10 10
Aroclor PCBs 4 4

Chlorinated Herbicides 4 4

POC/DOC 16 16
TSS 3 3

DS 15 1.5

Minimum sample volume requirements listed aboveare per event and include the primary sample, field
duplicate, and associated QA/QC samples During Phase |,approximately 120liters of LSM bulk sample
were collected and processed during each eventrequiring approximately 48labor hours. This volume/time
does not take into consideration contingency volume that mighbe needed.

Ability to Generate Target Sample Mass/Volume

The LSM bulk sample filtration process did generate acceptable target sample volume for LSM dissolved
samples. However, the LSM bulk sample filtration process was insufficient in generating the target sample
mass for LSM particulate samples. Table 4-2 provides the targeted and corresponding actual LSM bulk
sample volume filtered to produce the LSM dissolved samples. Table 4-3 provides the targeted sample
mass for LSM particulate samples for each analytical group per event, as well as the corresponding actual
mass of LSM particulate samples coliected and analyzed by the laboratory during Phase I.
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Table 4-2
Targeted LSM Dissolved Volume and Corresponding Actual LSM Bulk Volume Filtered by Analytical Group

Targeted Event #1, Event #1, Event #1, Event #2,
1L SM Attempt #1 Attempt #2 Attempt #3 Attempt #2
Dissolved 1 SM Bulk L SM Bulk L SM Bulk L SM Bulk
Sample Volume Volume Volume Volume
Volume Filtered Filtered Filtered Filtered
Analytical Group (liters )2 (liters)?¢ {liters)? (liters)® (liters)?#
PCDD/PCDFs - 9.476
PCB Congeners 5 4.957 - 5.009 4.819
Organochlorine Pesticides 25 - 2.558 - 2.430
SVOCs 2.5 - 2.363 - 2.418
SVOC SiM 2.5 - 2.530 - 2.400
Aroclor PCBs 1 - 0.979 - 1.013
Chlorinated Herbicides - 0.984 1.053 1.042
POC/DOC 4 - 4.057 - 4147
Notes:

a. Target volume is for sample only and does not include QC volume requirements.
b. LSM bulk filtered volume presented are that of the original field sample only (without additional QC volume requirements)
allowing direct comparison with the target volume value provided for each analytical.
c. As a result of only the “fine” material being analyzed for Event #1, Attempt #1, PCDDs/PCDFs and PCB congener samples from
Event #1, Attempt #1 were “replaced” by Event #1, Attempt #3. Therefore, Event #1, Attempt #1 resuits were not included as
part of the data evaluation process.
d. No LSM samples were collected during Event #2, Attempt #1.

- = analytical group was not analyzed

Table 4-3
Targeted LSM Particulate Mass and Corresponding ActuaLSM Particulate Mass by Analytical Group

Event#1, Event#1, Event#2, Event #1,
Attempt 1 Attempt#2 | Attempt#2 | Attempt#3
Targeted LSM L.SM LSM LSM
Particulate Particulate Particulate | Particulate | Particulate
Mass Mass Mass Mass
Analytical Group (gramsy (gramsy (grams)® (grams)’ {grams)’
PCDD/PCDFs 15 - 0.079
PCB Congeners 0.75 - 0.040
Organochlorine Pesticides 0.375 0.166 0.020 -
SVOCs 0.375 0.163 0.020 -
SVOC SIM 0.375 0.160 0.020 -
Aroclor PCBs 0.15 0.068 0.008 -
Chlorinated Herbicides 0.15 0.064 0.009 0.008
POC 0.60 0.263 0.010 -
Notes:

a. Target sample mass was based on a historicalT' SS average of 150 milligrams per liter(mg/L). These values reflect the minimum
sample mass set as a requirement for a single sample analysis and do not include additiondlC mass requirements.

b. LSM particulate mass values observed during the field investigation are that of the original fielsample only (without additionalQC
mass requirements) allowing direct comparison with the target mass value provided SM particulate samples were not coliected

during Event # 2, Attempt # 1.
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c. As a result of only the “fine” material being analyzed for Eent #1, Attempt #1, PCDDs/PCDFs and PCB congener samples from
Event#1, Attempt #1 were “replaced” by Event #1, Attempt #3. Therefore, Event #1, Attempt #1 resuits were not included as gaf
the data evaluation process

- = analytical group was not andyzed

The low mass obtained for the LSM particulate samples is related to significantly lower (as low as 8 mgL)
than anticipated (150 mg/L) TSS concentrations observed during the sampling events/atiempts at the
Clay Street CSO. Reduced sample mass has a direct relationship with reduced analytical sensitivity,
however, the LSM sample results were retained for further evaluation as part of the Phase | evaluation
process. The smaller than anticipated sample size obtained for LSM particulates may be linked tothe
larger number of non-detected results observed for many of the constituents of concern (COCs) as a
direct cause and effect. This is especially true for the hydrophobic constituents, which are associated in
large part with the particulate, rather than the dissolved-phase of the CSO overflow. This is a limitation of
the LSM sample collection method. Even if the anticipated LSM particulate sample size had been
collected, the mass of particulates obtained would have been approximately 10 to 100 times lessthan the
HSM particulate sample mass. Therefore, it is unclear if the targeted LSM particulate sample size would
have produced a greater number of positive results for COCs when compared to the HSM particulate
samples.

To account for potential low TSS and corresponding low LSM particulate sample mass during future
sampling events, the possible addition of reaktime TSS monitoring using a turbidimeter or similar
equipment will be evaluated to make field adjustments for the volume of water that needs to be cdlected
for LSM bulk samples.

Contingency Mass/Volume

No contingency sample masses or volumes were used in the LSM sample coliection method (see Appendix
C).

4.2.3 Whole Water

As describedin Section 2 whole water samples were generated for laboratory analysebdy subsampling
from the LSMwhole waterbulk sample collection tankusing a smaltdiameter peristaltic pump and
dedicated Teflor® tubing, and he samples wereprocessed and shipped to analytical laboratories the day

after bulk sample collection

The whole water sampling method is identical to the LSM bulk sampling method, with the only difference
being there is no laboratory filtration to generate particulate and dissolved samples.
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Contingency Mass/Volume

Whole water contingency volumes utilized are described below and are outlined in Appendix C to this
Phase | Report.

L Event #1, Attempt #1 Whole Water. Thirty-three contingency bottles were utilized for PCDD/PCDFs
and PCB congener analyses due to breakage in the primary sample upon laboratory receipt and
several coolers being out of temperature range. Further, in the case of PCDD/PCDFs analysis, the
sample, matrix spike, and matrix spike duplicate were re-extracted using contingency volume after
solid-phase extraction disc clogging problems occurred during the original extraction.

L Event #2, Attempt #2 Whole Water. Four contingency bottles were utilized for organochiorine
pesticide analysis of the primary sample and duplicate sample due to the delayed sample arrival of
the primary samples to the laboratory. The laboratory was instructed to only use contingency volumes
for the entire analysis (i.e., primary sample, duplicate, matrix spike, and matrix spike duplicate).

Sixteen contingency bottles were utilized for PCDD/PCDFs analysis due to the delayed sample arrival
of the primary and duplicate samples to the laboratory. The laboratory was instructed to only use
contingency volumes for all analyses (i.e., primary sample, duplicate, matrix spike, and matrix spike
duplicate).

Eight contingency bottles were utilized for PCB congener analysis due to the delayed sample arrival
of the primary and duplicate samples to the laboratory. The laboratory was instructed to only use
contingency volumes for all analyses (i.e., primary sample, duplicate, matrix spike, and matrix spike
duplicate).

L Event #1, Attempt #3 Whole Water. Four contingency bottles were utilized for PCDD/PCDFs analysis
due 1o breakage of one of the four primary bottles for the primary sample. The laboratory was

instructed to only use the contingency volumes for the sample analysis.

424 Grab Metals
As described in Section 2 samples for grab metals, including mercury and methyl mercury analyses, were
collected directly from the effluent streaninto sample containers and shippedwithin 24 hours(to meet

holding time requirements)to the analytical laboratoryfor analysis.

Implementation Challenges and Logistics

No significant challenges were encountered during implementation of grab metals sampling. However, with
regards to ease of implementation, alequate lead time (approximately 2 to 3 weeks)is requiredfor the
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laboratory to decontaminate tubing and sample containersn accordance with the frace metals sampling
protocol (USEPA 1996). Additionally CH and DH sampling procedures neededo be implementedin
accordance with SOP No. 5- Metals Sampling via Method 1669 Sampling Ambient Water for Trace Metals
at EPA Water Quality Criteria Levels (USEPA 1996) (Tierra 2013). The CH and DH procedures require
additional preparation and implementation time in thdield. The samples for metals (total and dissolved)
were not preserved in the field.To meet the analytical method holding time requirementsinetals samples
were processed and shipped via overnight carrierwithin 24 hoursof sample coliection.

Ability to Generate Target Sample Mass/Volume

The sampling method was able to generate the target sample volume during each sampling event fdrd full
target analytical groups.

Contingency Mass/Volume

No contingency volumes were used in the grab metals collection (see Appendix C).
4.3 Summary of Implementability Evaluation

In summary, with the exception of the samples collected during Event #Attempt #1 (see Section 4.2.1.1),
all three sampling approaches (HSM, LSM, and whole water) were successful in collectinggé required field
samples for laboratory analyses for all analytical groups during the sampling events/attempts at the Clay
Street CSO. Therefore, all samples collected met the evaluation criteria based on implementability and were
retained for further evaluation. However, as noted in Section 2, multiple attempts were needed t
incrementally (following the analytical hierarchy establied in the QAPP)complete the overall sample
volume requirementsand the LSM particulate samples did not meet the targetedample mass.
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This section presents the results of Steps 2, 3and 4 of the Phase | data evaluation process

5.1 Data Usability

The second step of theevaluation processis an evaluation of the quality of the datgyenerated. As stated
above, validated data must containa minimum of 90% usable data to be further assessed in the evaluation
process. Table5-1 below contains a summary of data that did not meet thigriterion and, therefore, was not
considered further in the evaluation process. Each is discussed in further detail below.

Table 51

Summary of Data Quality Failures

Total

Primary/ Number | Number of % of
Sample Collection Methodand Event/ Duplicate | of Results | Results Results
Analytical Group Attempt Sample Reported Affected Affected

HSM Particulate— Organochlorine Event #1, rima 4 14
Pesticides Attempt #2 primary

. Event #1, .
LSM Particulate— SVOCs Attempt #2 primary 50 9 18

. Event #1, .
HSM Dissolved— SVOCs Atternpt #2 primary 50 8 16
. Event #1, .

HSM Dissolved— SVOCs Atternpt #2 duplicate 50 8 16

. _ Event #1, primary
HSM Particulate— VOCs Attempt #2 (fines) 6 4 67

. Event #1, primary
HSM Particulate— VOCs Atternpt #2 (non-fines) 6 4 67

. Event #1, duplicate
HSM Particulate— VOCs Atternpt #2 (fines) 6 4 67

. _ Event #2, primary
HSM Particulate— VOCs Attempt #1 (fines) 6 4 67

. Event #2, primary
HSM Particulate— VOCs Atternpt #1 (non-fines) 6 5 83

. Event #2, duplicate
HSM Particulate— VOCs Atternpt #1 (fines) 6 4 67

L HSM Particulate— Organochlorine Pesticides. Four results in theEvent #1, Attempt # primary sample

were rejected due to labeled analog recovery failure

L LSM Particulate— SVOCs: Nine results in the Event #1, Attempt #2 primary sample were rejecteddue
to extremely poor (defined as recovery that is too low to be qualified as an estimatgherefore, the data
must be rejected)internal standard response.

5-1
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L HSM Dissolved— SVOCs: Sixteen results in the Event #1, Attempt #2 primary and duplicate samples
were rejected due to extremely poor (defined as recovery that is too low to be qualified as an estimate
therefore, the data must be rejected)internal standard response.

L HSM Particulate— VOCs: Twenty-five results in the Event #1, Attempt #2 and Event #2, Attempt #1
primary (fines), primary (norfines), and duplicate (fines) samples were rejected due tdow internal
standard responses.

Note that these data quality issus were related to laboratory performance andare not likelysample
collection technique dependent.

All other data for each sampling method and analytical group met the usabilitequirements set out in the
QAPRP (Tierra 2013)and were considered further in the evaluatiorprocess.

5.2 Decontamination

As discussed in Section 2.4, applicable decontamination procedures were applied throughout the Phase |
sample collection program in accordance with SOP No. 8- Decontamination (Tierra 2013).Between
sampling events, afull decontamination of the samplecollection system was performedin accordance with
Section 2.2.2 of SOP No. 6: Decontamination, included in the QAPP (Tierra 2013). Field, rinsate and
equipment blanks were collected in accordance with Section 2.4 of SOP No..@econtamination. Positive
results identified in the field, rinsate, and equipment blanks collected during Phase I, and associated field
blank implications on the data evaluation process are described in Section 5.3.

5.3 Field Blank Results and Affected Sampé Results

During the data validation process, positive sample resulis associated with analytes identified in a field
blank were assessed per USEPA Region 2 and other data validation guidance provided in the approved
QAPRP (Tierra 2013). Positive sample results that fell within the affected concentration range as defined in
the validation guidance, were qualified “U”, not detected. The number of positive sample results qualified
as “U” based on field blank contamination overall are included in Appendix D.

Tierra assessed the potential impact of field blank concentrations on the conclusions of the recommended
sample collection method. The details of this assessment are included in Appendix E. The following
assumption was made in order to assess the potential impact of field blank concentrations. For the
purpose of this evaluation, all detected results as reported by the laboratory prior to validation, are
assumed to be those of compounds present in the field sample coliected, and not artifacts of background
concentrations.
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Field blank concentrations were found to have an impact on the recommended sample collection method
for the following analytical groups:

L PCB Congeners- Event #2, Attempt #2 (primary sample)

L Organochlorine Pesticides- Event #1, Attempt #2(duplicate sample) and Event #2, Attempt #2
(primary sample)

L SVOCs SIM- Event #1, Attempt #2 (primary sample) and Event #1, Attempt #2 (duplicate sample)

L Chlorinated Herbicides- Event #2, Attempt #2 (primary sample), Event #2, Attempt #2 (duplicate
sample), Event #1, Attempt #3 (primary sample), and Event #1, Attempt #3 (duplicate sample).

5.4 Steps 3 and 4: Frequency of Detections

Data for a given analytical group and sampling method that were not eliminated from the evaluation process
during Steps 1 or 2were assessedin Steps 3 and 4based on frequency of detections as defined aboveA
summary of the Steps 3 and 4evaluations per analytical group are summarized below. In addition, a
summary of the overall result of the evaluation process is also provideds discussed in Section 4,the HSM
particulate placed into sample containers by the field team during the first attempt of thedirevent consisted
of only the finesportion of the HSM particulate material. Because this sample was not homogenizedith the
non-fines portion of the particulate, as was the case during all subsequent sampling attempts and events,
data from this first sampling attempt was not considered useable for purposes of the Phase | data
evaluation.

5.4.1 Polychlorinated Dibenzop-dioxins/Pdychlorinated Dibenzofurans

All three sample collection and processing method¢LSM, HSM, and whole water) were evaluated for the
PCDD/PCDFs analytical group. Samples (primary sample and field duplicate)\were collected for
PCDD/PCDF analysk during Event#1, Attempt #3 and Event #2, Attempt #2 A summary ofthe findings of
the evaluation Steps 3 and 4 for PCDD/PCDF dataare provided below Detailed evaluation sheets
(Worksheet #11) can be found in Appendid¥.

L Based on Event #1, Attempt #3 (duplicate sampés only), LSM and HSM sample collection methodshad
greater than 10% more positive results for COPC/COPECs than the whle water sample collection
method. Neither LSM nor HSM sample collection methodshad greater than 10% more positive results
for PCDDs/PCDFs overall. This was not observed in theresults for the primary sample; no sample
collection method resulted ingreater than 10% more positive results for COPC/COPECsor
PCDDs/PCDFs overall
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L Based on Event #2 Attempt #2 (primary and duplicate samples), the HSM samplecollection method
had greater than 10% more positive results for COPC/COPECs than thd.SM and whole water sample
collection methods

Overall, the recommended sample collection method(s), if any, based orhé results of the Phase |
evaluation criteria (Steps 1 to 4) foPCDDs/PCDFsis summarized in Table 52 below.

Table 5-2
Recommended Sample Collection Method- PCDDs/PCDFs

Event #1, Event #2
Attempt #3 Attempt #2
Primary Sample Inconclusive HSM
Duplicate Sample LSM/HSM HSM

5.4.2 Polychlorinated Biphenyl Congeners

All three sample collection and processing methods (BM, HSM, and whole water) were evaluated for the
PCB congeners analytical group. Samples were collectedfor PCB congeneranalysis during Event #1,
Attempt #3 and Event #2 Attempt #2. A summary of the findings ofevaluation Steps 3 and 4 for PCB
congenerdata are provided below. The detailed evaluation sheets (Worksheet #11) can be found in
AppendixG.

L Based on Event #1, Attempt #3 (duplicate samples), the HSM sample collection methodhad greater
than 10% more positive results for COPC/COPECs than thd.SM and whole water sample collection
methods. The results for the primary sample showedboth HSM and LSMsample coliection methods
had greater than 10% more positive results for COPC/COPECs tharthe whole water samplecollection
method; however, the HSM sample collection methodalso had greater than 10% more positive results
for PCB congeners overall.

L Based on Event #2 Attempt #2 (primary samples), the HSM samplecollection methodhad greater than
10% more positive results for COPC/COPECs than thd.SM and whole water sample collection
methods. The results for theduplicate samples showed both HSM and LSM sample collection methods
had greater than 10% more positive results for COPC/COPECs tharthe whole water sample collection
method; however, the HSM sample collection methodalso had greater than 10% more positive results
for PCB congeners overall.

Overall, the recommended sample collection method(s), if any, based on the results of the Phase |
evaluation criteria (Steps 1 to 4) for PCBcongeners is summarized in Table 53 below.

54
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Table 5§-3
Recommended Sample Collection Method- PCB Congeners

Event #1, Event #2
Attempt #3 Attempt #2
Primary Sample HSM HSM
Duplicate Sample HSM HSM

5.4.3 Aroclor Polychlorinated Bipheny$

All three sample collection and processing methods (BM, HSM, and whole water) were evaluated for the
Aroclor PCBs analytical group. Samples were collectedfor Aroclor PCB analysis during Event #1, Attempt
#2 and Event #2 Attempt #2. A summary of the findings of evaluation Steps 3 and 4 for Aroclor PCB data
are provided below The detailed evaluation sheets (Worksheet #11) can be founih AppendixH.

Based on Event #1, Attempt #2 (primary and duplicate samples)the HSM sample collection methods
had greater than 10% more positive results for COPC/COPECs than thd.SM and whole water sample
collection methods

Based on Event #2 Attempt#2 (duplicate samples), the HSM sample collection methodhad greater
than 10% more positive results for COPC/COPECSs than thd.SM and whole water sample collection
methods. This was not observed in the results for the primary samplg no sample collection method
resulted ingreater than 10% more positive results for COPC/COPECs or Aroclor PCBs overall.

Overall, the recommended sample collection method(s), if any, based on the results of the Phase |
evaluation criteria (Steps 1 to 4) forAroclor PCBs is summarized in Table 54 below.

Table 54
Recommended Sample Collection Method- Aroclor PCBs

Event #1, Event #2,
Attempt #2 Attempt #2
Primary Sample HSM Inconclusive

Duplicate Sample HSM HSM

5.4.4 Organochlorine Pesticides

All three sample collectionand processing methods (ISM, HSM, and whole water) were evaluated for the
organochlorine pesticide analytical groupSamples were collectedfor organochlorine pesticiles analyss
during Event #1, Attempt #2 and Event #2 Attempt #2. A summary of the findings of evaluation Steps 3 and
4 for organochlorine pesticide datas provided below. The detailed evaluation sheets (Worksheet #11) can
be found in Appendixl.
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L Based on Event #1, Attempt #2 (duplicate samples), the HSM samplecollection methodhad greater
than 10% more positive results for COPC/COPECs than the LSM and wble water sample collection
methods. This was not observed in the results for the primary samples, no sample collection method
resulted ingreater than 10% more positive results for CORC/COPECs or organochlorine pesticides
overall (note the HSM sample collection method for the primary sample was not considered, as the
HSM particulate sample was rejected due to data usability issues).

L Based on Event #2 Attempt #2 (primary samples), the HSM sample collection methodhad greater than
10% more positive results for COPC/COPECs than the LSM and whole water sampleollection
methods. This was not observed in the results for theduplicate samples; no sample collection method
resulted ingreater than 10% more positive results for COPC/COPECs oprganochlorine pesticides
overall.

Overall, the recommended sample collection method(s), if any, based on the results of the Phase |
evaluation criteria (Steps 1 to 4) fororganochiorine pesticidesis summarized in Table 55 below.

Table 5-5
Recommended Sample Collection Method- Organochlorine Pesticides

Event #1, Event #2,
Attempt #2 Attempt #2

Primary Sample Inconclusive HSM

Duplicate Sample HSM Inconclusive

545 Semivolatile Organic Compounds

All three sample collection and processing methods (BM, HSM, and whole water) were evaluated for te
SVOC analytical group.Samples were collectedfor SVOC analyss during Event #1, Attempt #2 and Event
#2, Attempt #2. A summary of the findings of evaluation Steps3 and 4 for SVOC dataare provided below
Note there are no COPECs that are SVOCsThe detailed evaluation sheets (Worksheet #11) can be found
in AppendixJ.

L Based on Event #1, Attempt #2 (orimary and duplicate samples), no sample collection method resulted
in greater than 10% more positive results forSVOCs overall (note that three sampleswere rejected due
to data usabilityissue).

L Based on Event #2 Attempt #2 (primary samples), the HSM samplecollection methodhad greater than
10% more positive results forSVOCs overallthan the LSM and wiple water sample collection method.
This was not observed in theresults for the duplicatesamples; no sample collection method resulted in
greater than 10% more positive results br SVOCs overall.
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Overall, the recommended sample collection method(s), if any, based on the results of the Phase |
evaluation criteria (Steps 1 to 4) folSVOCs is summarized in Table 56 below.

Table 5-6
Recommended Sample Collection Method- SVOCs

Event #1, Event #2,
Attempt #2 Aftempt #2

Primary Sample Inconclusive HSM

Duplicate Sample Inconclusive Inconclusive

546 Semivolatile Organic Compounds Select lon Monitoring

All three sample collection and processing methods (BM, HSM, and whole water)were evaluated for the
SVOC SIM analytical group. Samples were collectedfor SVOC SIM analysis during Event #1 Attempt #2
and Event #2 Attempt #2. A summary of the findings of evaluation Steps 3 and 4 for SVOGIM data are

provided below. The detailed ewaluation sheets (Worksheet #11) can be found in Appendik.

L Based on Event #1, Attempt #2 (primary and duplicate samples), the HSM sample collection method
had greater than 10% more positive esults for COPC/COPECSs than theLSM and whole water sample
collection methods. HSM sample collection method hadgreater than 10% more positive results for
SVOC SIM overall.

L Based on Event #2 Attempt #2 (primary and duplicate samples),the HSM sample collection method
had greater than 10% more positiveresults for COPC/COPECs than thewhole water sample collection
method but less than 10% more positiveresults for COPC/COPECs than the LSM sample collection
method. Neither LSM nor HSM sample collection method had greater than 10% more positive results for
SVOC SIM owerall. These observations resulted in the LSM/HSM sample collection methods ranked as
equivalentfor the primary sample This was not observed in the results for the duplicate sample. dl
sample collection method resulted ingreater than 10% more positiveresults for COPC/COPECs or
SVOCs SIM overall.

Overall, the recommended sample collection method(s), if any, based on the results of the Phase |
evaluation criteria (Steps 1 to 4) folSVOCs SIMis summarized in Table 57 below.

Table 5-7
Recommended Sample Collection Method— SVOCs SIM

Event #1, Event #2,
Attempt #2 Attempt #2

Primary Sample HSM LSM/HSM

Duplicate Sample HSM Inconclusive
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547 Chlorinated Herbicides

All three sample collection and processing methods (BM, HSM, and whole water) were evaluated for the
chlorinated herbicides analytical group Samples were collectedfor chlorinated herbicide analysis during
Event #1, Attempt #2, Event #1, Attempt #3; and Event #2, Attempt #2. Three sets of samples were
collected due to a laboratory error identified during the herbicide analysis of the HSM particulate sample
from Event #2, Attempt #2. The HSM particulate herbicide results indicated that a laboratoryantrol sample
associated withthe herbicide data had failed. In a1 attempt to produce results that would be free of
qualification, the laboratory was asked {o reextract and re-analyze the sample. The laboratory reported that
the remaining HSM particulate sample had developed a mold growth on the surface of the samplé.was
decided that the presence of this moldcould pose data quality issues therefore, it was suggested to the
USEPA that additional chlorinated herbicide samples be coliected during thaext sampling event (Event #1
Attempt #3). This was approved bythe USEPA in an emailcorrespondence on February 20 2014 (USEPA
2014). Data from all three sampling events/attempts, including herbicide resulis from Event #2Attempt #2
affected by the failed laboratory control sample, have been used in this evaluatiod summary of the
findings of evaluation Steps 3 and 4 for chiorinated herbicides datare provided below. Note there are no
COPECs that are chlorinated herbicidesThe detailed evaluation sheets (Worksheet #11¢an be found in
Appendix L.

It should be notedthat many of the positive chlorinated herbicide results were qualified as tentatively
identified at an estimated concentration (NJ). This is a reflection of a larger than acceptable level of
uncertainty as to both the qualitative identification of the arigte and the numerical value reported Across all
sample types collected duringthe three sampling events/attempts 29 positive chlorinated herbicide results
were reported. Of those 29 positive results, 16 were assigned an “NJ” flag during validatioA significant
component of the data evaluation process isa comparison of the number of positive results reported
between sample collection methods $teps 3 and 4). Therefore, the conclusions of the data evaluation
process, and thereby the selection of a recomnended sample collection method, may have been impacted
by the larger than acceptable uncertainty in qualitative analyte identification noted during herbicide data
validation.

L Based on Event #1, Attempt #2 (primary samples), the LSM sample collection methodhad greater than
10% more positive esults for chlorinated herbicides overall than thédSM and whole water sample
collection methods For the duplicatesamples, the LSM and HSMsample collection method resulted in
greater than 10% more positive results for chlorinated herbicides overall than the whole water sample
collection method.

L Based on Event #, Attempt #3 (primary samples), the HSM and whole watersample collection

methods resulted in greater than 10% more positive results for chiginated herbicides overall than the
LSM sample coliection method. For the duplicate samples, the LSM and whole watesample collection
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methods resulted in greater than 10% more positive results for chlorinated herbicides overall than the
HSM sampile coliecton method.

L Based on Event #2 Attempt #2 (primary samples), the HSM sample collection method resulted m
greater than 10% more positive results for chlorinated herbicides overall than the LSM and whole water
sample collection methods. For the duplicate seples, the LSMsample collection method resulted
greater than 10% more positive results for chlorinated herbicides overall than the HSM and whole water
sample collection methods.

Overall, the recommended sample collection method(s), if any, based on theesults of the Phase |
evaluation criteria (Steps 1 to 4) forchlorinated herbicidesis summarized in Table 58 below.

Table 5-8
Recommended Sample Collection Method- Chlorinated Herbicides

Event #1, Event #1, Event #2,
Attempt #2 Attempt #3 Attempt #2
Primary Sample LSM HSM/whole water HSM
Duplicate Sample LSM/HSM LSM/whole water LSM

548 Cyanide

As per the QAPP (Tierra 2013), only HSM and whole watersample collection methods were evaluated for
the cyanide analyticalgroup since only whole water sample collection (and not LSM sample collectionyvere
included in the CSO/SWO S&AP(USEPA 2008}

Samples were collected for cyanide analysis during Event #1Attempt #2 and Event #2 Attempt #2 A
summary of the findings of evaluation Steps 3nd 4 for cyanide dataare provided below Note cyanide is
not a COPEC. The detailed evaluation sheets (Worksheet #11) can be found in AppendM.

L Based on Event #1, Attempt #2 and Event #2 Attempt #2 (primary and duplicate samples), ganide
data exhibited positive results for the analyte in the samples collected usin§iSM and whole water
sample collection methods.Because cyanide is a singlecomponent analytical group with 100%
detections for both methods, one sample collection method did ngiroduce greater than 10% more
positive results (detections) thanall other methodsanethermethod Therefore, therecommended
sample collection method(s) based on the Phase | evaluation criteria is inconclusive.

549 Volatile Organic Compounds

As per the QAPP (Tierra 2013), only whole water and HSM sample collection and processing methods were
evaluated for the VOC analytical grougsince only whole water sample collection (and not LSM sample
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collection) were included in the CSO/SWO S&ARUSEPA 2008). Samples were collectedfor VOC analysis
during Event #1, Attempt #2 and Event #2 Attempt #1. However, samplescollected using the HSM sample
collection methodwere rejected due to data usabilityissues. Therefore, only data for samples collected via
the whole water samples coléction method were considered usableThe detailed evaluation sheets
(Worksheet #11) can be found in AppendidN.

The whole water sample collection method was not selected as the recommended method for VOCs. A
limited dataset was available to complete the dta comparison between sampling approaches, and only data
for samples collected via the whole water method were considered usable. Additional investigation is
recommended during Phase Il to evaluate sampling approaches for VOCs.

5.4.10 Total Extractable PetroleumHydrocarbons

As per the QAPP (Tierra 2013), only whole water and HSM sample collection and processing methods were
evaluated for the TEPH analytical groupsince only whole water sampile collection (and not LSM sample
collection) were included in the CSO/SVD S&AP (USEPA 2008). Samples were collected for TEPH

analysis during Event #1 Attempt #2 and Event #2 Attempt #2. A summary of the findings of evaluation
Steps 3 and 4 for TEPH dataare provided below.Note TEPH is not a COPEC. The detailed evaluation
sheets (Worksheet #11) can be found in AppendixO.

L Based on Event #1, Attempt #2 and Event #2 Attempt #2 (primary and duplicate samples), TEPH data
exhibited positive results for the analyte in the samples collected using both tHdSM and whole water
sample coliection methods.Because TEPH is a singlecomponent analytical group with 100%
detections for both methods, one sample collection method did ngiroduce greater than 10% more
positive results (detections) thanall other methodsanethermethed Therefore, the recommended
sample collection method(s) based on the Phase | evaluation criteria is inconclusive.

5.5 Impacts of Achieved Analytical Sensitivity

Sensitivity is related to the ability to compare analytical results with project quantitation limits (PQLs).
Analytical detection limits should be at or below the PQLs to allow effective comparisons. All sample
analytical results reported during Phase | of the CSO/SWO investigation were evaluated to determine if
adequate sensitivity was achieved. The results for each analyte were cross-checked against the PQLs
presented in Worksheet #15 of the QAPP (Tierra 2013). The resulits of this detailed evaluation are
presented in the CSO/SWO Investigation Phase | Data Quality Usability Assessment Report (DQUAR,;
Tierra 2016). The DQUAR (Tierra 2016) is included as Appendix P.

The observation that data obtained for a particular sample type/collection method failed to meet
established PQLs for specific analytical groups may have impacted the number of positive resuls
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identified in those sampiles, thereby potentially impacting the data evaluation process. Tierra performed
an evaluation of instances where PQL exceedances were identified to assess any potential impact on the
data evaluation process and sample collection method selection. The results of this additional evaluation
is also included in the DQUAR (Tierra 2016).

The following table summarizes the conclusions following assessment of the potential impact of PQL
exceedances for each sample collection method during the data evaluation and selection process.

Table 5-9
Impact of PQL Exceedances

PQL Exceedances May Have Impacted the Sample Collection Evaluation Process
Yes/No
Analytical HSM
Group Whole Water L SM Dissolved | LSM Particulate HSM Dissolved Particulate
No NA NA NA Yes

PCDDs/PCDFs

PCB Congeners Yes Yes Yes Yes No
Orgqnpchlorine No No Yes No No
Pesticides

SVOCs SIM No Yes Yes NA Yes
SVOCs Yes No Yes Yes Yes
Aroclor PCBs NA NA Yes NA No
Chiorinated NA NA Yes Yes NA
Herbicides

VOCs NA NA NA NA No

Notes:

NA= not applicable since non-detected results were not reported when or if PQL exceedances were noted for an analytical group.
5.6 Additional Data Evaluation

A side-by-side comparison of the HSM and LSM particulate and dissolvegbhase concentrations and whole
water was completed outside the scope of the data evaluation criteria as defined in the QAPP (Tierra 2013).
Additionally based on comments received from the USEPA dated October 6, 2015 on this Phase | Report
(Revision 0), andbased on the results obtained for the Phase | sampling programadditional data evaluation
was completed for select analytical groups to calculate summary statistics, compare results/concentrations,
and evaluate trends to assist with development of the Phase Bampling program. Additional data evaluation
was completed for the foliowing analytical groups:

L PCDD/PCDFs
PCB congeners

5-11
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L Organochlorine pesticides
L1 8SVOCs

[ SVOCs SIM

L Aroclor PCBs

L Chlorinated herbicides

L/ VOCs

L Cyanide

Ly TEPH

Findings and results of theadditional data evaluation is included inAttachment 1- Phase | Report
Addendum— Additional Data Evaluation
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6. Conclusion/Recommendation

Based on thePhase | evaluation process the recommended sample collection methods pe analytical group
are identified below in Table 61. The HSM sample collection method isthe preferred approach for certain
hydrophobic contaminants such as PCDDs/PCDFs, PCBcongeners, Aroclor PCBs, and organochlorine
pesticides. For PCB congeners, HSM was the recommended sample collection method for each sample
collected (primary and duplicate) based on the Phase | evaluation process. For PCDDs/PCDFs, Aroclor
PCBs, and organochlorine pesticides HSM was the recommended sample collection method for half or
more of the samples collected (primary and duplicate) based on the Phase | evaluation process. A preferred
sample collection method for the remaining analytical groups was not definitive.

Table 6-1
Phase | Sample Collection Method Recommendations
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Water
Notes:

T T = selected sampling method
O = recommended sample coliection method inconclusive

Based on the results ofthe Phase | evaluation discussed in thisPhase | Report itis recommendedthat a
hybrid sample coliection program be implemented for Phase Il. Such hybrid approach would focus on
using the most appropriate sampling technique for each applicable parameter group. It is also
recommended that Phase Il be implemented in additiongbhases to continue to collect data and make
adjustments (if needed) to meet program objectives. Given the number of additional sampling locations
remaining to be sampled éight CSOs, 10 SWOs, and one POTW sample §uarterly basis for 1 year] during
Phase ll, an iterative evaluation of the Phase Il data will allow flexibility in making adjustments to the
program and help avoid collection ofa large amount of data that do not meet program objectives.

Tierra recommends a meeting withthe USEPA to review the results of the Phase | evaluation and develop

the approach and scope for the Phase Il CSO/SWO investigation program that considers factgmmncluding
sampling technique, implementability, data needslocations, and schedule.
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Appendix A

Event #1, Attempt # 1 Resuits— PCDDs/PCDFs
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Appendix B

Event #1, Attempt # 1 Results— PCB Congeners
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Appendix C

Contingency Samples Used During CSO Phase | Sampling Events
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Appendix D

CSO/SWO Phase | Field Blank Contamination Results
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Appendix E

Field Blank Results Assessment
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Appendix F

Detailed Evaluation Sheets (Worksheet #11)— PCDDs/PCDFs
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Appendix G

Detailed Evaluation Sheets (Worksheet #11)— PCB Congeners
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Appendix H

Detailed Evaluation Sheets (Worksheet #11)— Aroclor PCBs
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Appendix |

Detailed Evaluation Sheets (Worksheet #11)— Organochlorine Pesticides
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Appendix J

Detailed Evaluation Sheets (Worksheet #11)— SVOCs
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Appendix K

Detailed Evaluation Sheets (Worksheet #11)— SVOCs SIM
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Appendix L

Detailed Evaluation Sheets (Worksheet #11)— Chlorinated Herbicides
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Appendix M

Detailed Evaluation Sheets (Worksheet #11)— Cyanide
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Appendix N

Detailed Evaluation Sheets (Worksheet #11)- VOCs
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Appendix O

Detailed Evaluation Sheets (Worksheet #11)—- TEPH
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Appendix P

CSO/SWO Phase | Data Quality Usability Assessment Report
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Phase | Report Addendum— Additional Data Evaluation
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